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Definite conclusions cannot be drawn from this brief
examination of precipitation and run-off records. A more
thorough study may reveal contradictory results, or
again it may give further support to the opinions which
seem justified from the analysis of the available data.
One thing is conclusive, which is that precipitation and
run-off records are extremely valuable if kept consistently
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and continuously and that more are needed. Run-off
records should be kept on all streams where they emerge
from the mountains and at other key points along their
courses. Meteorological data taken at high altitudes
and so distributed as to be representative of large areas
are also needed. This study suggests another use for
such data.

TURBIDITY AND WATER VAPOR DETERMINATIONS FROM SOLAR RADIATION
MEASUREMENTS AT BLUE HILL, AND RELATIONS TO AIR-MASS TYPES

By HerserT H. KimBaLL, Research Observer

[Harvard University, Blue Hill Meteorological Observatory, Milton, Mass., September 1934]

The solar radiation intensity measurements obtained
at Blue Hill during 1933 have already been published—
those for January to August, inclusive, in the Review
for August 1933; and for later months, in the correspond-
ing issues that followed—as a part of the radiation data
that are published for a number of observing stations in
the United States. In table 1 of this paper the values of
B and w are given as determined by a method previously
described by Kimball and Hand,' except that the curves
given in the Smithsonian Meteorological Tables, 1931,
figure 1, p. Lxxxiv, and showing the percentage of
depletion of solar radiation by different amounts of
atmospheric water vapor, have been drawn separately on
cross-section paper that permits a more open scale, and
facilitates interpolation.

The first column of table 1 gives in addition to the
date, the air mass, m, corresponding to the solar altitude
at the time the measurements were made, or more
definitely, at the moment the yellow glass screen was
replaced by the red screen. The air masses for p. m.
measurements are printed in italics. Each screen is
usually in place for from 3 to 4 minutes. During this
interval the record for the radiation intensity for the
total spectrum must be obtained by interpolation.

Readings of the Smithsonian silver disk pyrheliometer
made during this same interval, when divided by the
scale reading of the interpolated record, give the value
of unit scale on the record in gram calories per minute
per square centimeter of surface normal to the intercepted
solar rays. This value is also sometimes obtained from
readings made just preceding or following the screened
readings. An apparent progressive decrease in the sensi-
tivity of the thermopile, as indicated by these compari-
sons, and especially after the advent of warm weather in
1934, was not understood, until the instrument was taken
apart at the Eppley laboratory, when it was found that
the space above the receiving surface of the thermopile
contained several dead insects. These were removed,
and the blackened surface was reconditioned. It is
fortunate that frequent comparisons have been obtained
between the Smithsonian pyrheliometer and the records
obtained from the Eppley thermopile, so that it is possible
to eliminate most, but probably not all, of the irregulari-
ties in the automatic records. Some of the discrepancies
that appear in the values of g derived from these screened
radiation intensity records quite probably are attributable
to this cause.

Determinations of the turbidity factor, B.—The details
of the method of determining this factor have been given
in the ReEview for March 1933, already referred to.
During the summer of 1933 the transmission of the glass
color filters was redetermined by both the United States
Bureau of Standards and the laboratory of the United

1 Kimhall, Herbert H., and Hand, Irving F. The Use of Glass Color Screens in the

Study of Atmospheric Depletion of Solar Radiation. MONTHLY WEATHER REVIEW,
vol. 61, pp. 80-83, March 1933.

States Department of Agriculture Bureau of Soils. In
both laboratories the transmissions were found to be
about 0.992 that given by Feussner’s tests,” or 0.871 for
the transmission of the red filter, RG;, and 0.882 for the
transmission of the yellow filter, O@,, instead of 0.878
and 0.889, respectively, which had previously been used.
Early in 1934, during cold winter weather, the transmis-
sions were again determined at the laboratory of the
United States Department of Agriculture, and the values
obtained were in close accord with those given by
Feussner. The difference in the two determinations at
the United States Department of Agriculture laboratory
is attributed to the difference in the temperature of the
laboratory at the times the tests were made, it being
considerably cooler in winter than in summer. What
effect may be produced by the high temperatures to which
the screens are subjected when exposed to the sun in sum-
mer as compared to the low temperatures under similar
exposures in winter, is a problem yet to be solved. In
the mean time, the values determined during the summer
of 1933 are being employed. Too high values for the
transmission of the screens increases slightly the differ-
ences I,—1I,, and decreases sligchtly the differences I,~I,.
The values of 8 derived from these differences will be
affected in an opposite direction, i. e., slightly lower values
for B1I,..,, and slichtly higher values for gf,_,. A value
0f Buean that is too low gives a value of I,q—-q that is too
high, resulting in too high a value for I,w-9—Inm, and,
consequently, of w. Therefore, this method of deter-
mining the water-vapor content of the atmosphere can
hardly be expected to rank in accuracy with spectrobolo-
metric methods.

Mr. H. Wexler of the observatory staff, and also a
graduate student in the School of Meteorology, Massa-
chusetts Institute of Technology, has determined from
air-mass analysis maps made twice each day at the school,
the type of air-mass prevailing in the vicinity of Blue Hill
on days when solar radiation intensity measurements
were made. The air-mass type is indicated by symbols,
the significance of which is as follows:?

Symbol Source

Colder portions of the North Atlantie.

-| Alaska, Canada, and the Arctic.

North Pacific Ocean.

-| Modified North Atlantic,

P modified in southern and central United States.

Pr modified in western and central United States.

_--| Gulf of Mexico and Caribbean Sea.

._.| Ta modified in United States or over North Atlantic Ocean.
_| Tropical Atlantic.

Ta glodiﬁed in the United States or over the Atlantic Ocean.

o .

- Tropical Pacific.
T» medified in the United States.

2 Met. Zeit., 1932, Heft 6, S. 242-244,

3 For a complete exposition of the significance of the different air-mass types seeWillett,
H.C., American Air Mass Properties, Papers on Physical Oceanography and Meteor-
ology. Published by Massachusetts Institute of Technology and Woods Hole Ocean-
ographie Institution, vol. 2, no. 2, Cambridge, Mass., June 1933.
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Mr. Wexler has also determined from the reccrds
obtained during daily airplane flichts by the school, the
liquid water content of the atmosphere to the heights
attained by the plane. The air-mass type, the value of
w obtained from airplane records, and the height attained
by the plane, are given in the last three columns of table 1.

With reference to the determinations of the moisture
content of the atmosphere from records obtained during
airplane flights, Mr. Jerome Namias of the school staff,
makes the following statement:

It is well known that the hair hygrograph is a particularly slug-
gish instrument when the temperature is low and the moisture
content of the air is small. At temperatures lower than —20° C,,
the hygrograph will frequently show only the general trend of the
changes in relative humidity. In the months from January to
April the upper atmosphere over Boston is coldest. Therefore
the errors in the measurement of relative humidity are greatest at
this period of the year. Under such conditions the general tend-
ency will probably be for the readings at upper levels in the atmos-
phere to be somewhat higher than the actual values. This state-
ment is based upon the fact that the moisture content is generally
highest in the lowest layers, where the temperature is also highest.
Therefore, as the airplane climbs, the lag coefficient of the hair
increases. Under average conditions the highest flights are made
in an anticylone which generally consists of a polar, perhaps transi-
tional polar, air mass. Such air masses are generally free of any
appreciable cloudiness, and considerable subsidence is frequently
indicated. The effect of this subsidence is, of course, to lower the
relative humidities throughout the subsiding air mass. Thus as
the plane climbs into this dryer air the hygrograph should show the
decrease, but due to the large coefficient of lag at such low tem-
peratures only the general tendency to decreasing values of rela-
tive humidity is shown and so the recorded values are too high.

In table 2 are given for each month the mean of the
liquid water content of the atmosphere for days on which
solar radiation intensity measurements were obtained
at Blue Hill, omitting the months June to September,
when no airplane flichts are made.

TaABLE 2.—Mean liguid water content of the atmosphere

From solar radiation
measurements From air-
plane sound-
Licuid wat ings. liquid
Number iquid water| water in
in milli- millimeters
of days meters
2 3.2 6.7
8 3.2 6.2
12 3.5 4.7
9 6.7 9.2
11 16.2 13.6
16 12.8 15.8
15 9.9 10.0
3 13.3 1.0
Averages, May-November._ 13.0 13.1

While it cannot be claimed that the determinations of
the water content of the atmosphere are strictly accurate
by either of the above methods, and especially as no
correction has been applied to the airplane determinations
for the atmospheric water content above the height
reached by the plane, they at least show seasonal changes
and changes with type of air-mass, as is indicated in the
following summary, where midwinter is considered to
extend from December 22 to March 21, and midsummer
from June 21 to September 22.

It is of interest to note that the lowest value of 8 is
found in P, air in both summer and winter. Also, the
lowest water-vapor content is found with P, air in winter
and with P, air in summer.

o
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MIDWINTER SEASON

. Number | Average Average
Air mass source of days | B mean w (mm.)

0. 044 2.0

. 039 5.3

.072 4.8

0.043 21.4

.123 8.7

. 143 15.0

. 085 21.0

. 056 10.8

TaBLE 1.—Values of 8 (atmospheric turbidity factor), and w (atmos-
pheric water vapor content), computed from measurements of the
total (I,,) and screened (I,, I,) solar radiation intensity, obtained
at the Blue H1ll Meteorological Observatory of Harvard University

Dat al 1 AL w, in H?ight
ale an 1r-mass mm. Ol as-
air mass T&; Bluer | Py | Brosn | Tumo-Im | w type _lrolm, cent, in
alrplane meters
1933
Jan. 15: mm
s 0.050 | 0.074 | 0.082 104 5.9 | Nepoooeoe 81| 4,920
.083 ] .100| .o082 B |eoeens
(039 | c052 | .046 32 6 }N" ------ 53| 5300
.015 | .022 | .o018 25| .5 Poeuro. 23] 4,900
048 | .084 | .066 86| 2.0 [l
075 | .osg | .os2 53| 17 }1“"------ 53| 5320
.051| .080 ! .068 49| 12| Pe,Npo.| 37| 5230
063 | .003| .o078 46| 13| Nerooooo. 61| 5410
055 | .053 | .054 6.7| 2.5 FNroweees 5.4| 5130
099 | .095 ! .007 10.0{ 9.0 | Neroooo_. 120 5110
086 | .080 | .083 9.4 64| Nereoooo.
070 | [078 | .074 7.0 204 | Nom 2200 }oerl s
o2 | .o26 | .n34 50| L
040 | [o0%0 | .04 02| 8.0 }P‘ ------- 85} 5160
027 | .067 | .047 57| 20| Peeeeol|  33] 4,40
048 | .051{ .050 42| .9
042 | .055 | .048 61| 21
040 | .062 | .051 6.4] 25 (\po .. 3.9| 5080
043 | .047 | .045 69| 29 l
o052 | .0s2 | [oe7 t9| Ls
006 | .00 | .083 10.2] 88
091 | .096 | .004 05| 18 [JNeroe 7.0 5610
060 | .065 | .062 8.0 3.4 Peeeeo . 27| 4,520
027 | .070 | .o048 43| L1
033 | 008! .050 27| .8
027 | 031 | .02 7.2 31 [$Pe. . 22| 5340
028 | .033| .030 7.7] 3.8
025 | .061 | .043 6.9| 2.6
036 | .054| .045 80| 19
030 | .042 | .040 57| 1.8
o6 | 035 | 040 56| Lol
054 | .055 4 51 1 ,
047 | lodd | 046 aq| 14N } 48| s
047 | .087 | Lo42 7] 1s
052 | .08 (040 64| 2.3
049 | 038 | .04z 89| 4.5
058 | .092 | .075 7.4] 3.6
072 | .052 | .o062 £8| 88 [Nemeeee| 100 5,050
65.2 | .069 |....... . 060 9.5 7.3
731|000 U0 ods 19| 43
a7 6| .038| 042 73| 3.6
74.0 | .057 | .046 | .052 6.4| 2.7 |(Fo------- 441 520
69.9 | 069 | .053 | .06l 61| 3.0
60.2 | 079 | .055 | .067 79| 3.3
74.0| .055 | 079 | .067 41| 12
73.8 | _059 | .069 | .064 5.2 1.6 }P° ------- 8.8 532
63.4| .084| .088| .078 83| 4.0
5511 ‘o7e | o851 los2 7.5 2.8 }P‘ ------- 5.2( 5250
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TasLE 1.—Values of 8 (atmospheric turbidily factor), and w (atmos-
pheric water vapor content), computed from measurements of the
total (I,) and screened (I,, I,) solar radiation intensity, obtained
at the Blue Hill Meteorological Observatory of Harvard University—

TaBLE 1.—Values of 8 (atmospheric turbidity factor), and w (atmos-
pheric water vapor conlent), computed from measurements of the
total (I,) and screened (I,, I,) solar radiation intensity, obtained
at the Blue Hill Meteorological Observatory of Harvard University—
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Continued Continued
w, in | Height Date and air T :
Dateand | Im | g; Br 8 Too-T, Air-mass | mm., | of as- mass ioi [ Baesn | Tu—o-Im Air mass type
airmass | 794 | " yor | Pmoan ¢ fu=i=im type from | cent, in
airplane | meters
1933
1933 June 8:
Mar. 29: mm 1.23 63.0 | .102 . 086 13.6
1.31...| 64.5 | .116| .138 | .127 5.5 2.0 Paeeeno. 9.4 4,920 1.14 62.7 | .102 . 092 14.6 Nro
Mar. 30: 1.07 64.4 | 117 .103 12.8 Taq aloft.
1.38__| 73.5 | .052| .046 | .049 7.0 3.1 1.08 64.4 | .088 . 081 15.5
128 ) 74,4 050 | _.___. . 050 81| 3.9 [{Npguenoo 4.6 5,450 June 9:
1.85__| 68.5 | .04 | 045 | .0u 8.6| 4.4 1.38 61.3 | .098 .088 13.21 20.0
Apr. 5: 111 64.6 | .093 . 092 13.4| 28.0 |{Nyc
1.67._.{64.9( .081 | .08l | .081 7.2| 3.0 1.08 65.6 | .083 . 080 14.4 | 47.0 [}T, aloft.
143__(70.8 | .057 | .093 | .075 59| 2.2 1.38 53.6 | .110 . 109 18.5 T
1.27__| 75.0 | .047 | .090 | .068 38| L1y 8.2 5 400 1.79 50.2 | .12¢ . 108 8.0 27.0
1.85__| 750 .048 | .008 | .073 4.8 1.8 |[Nro------ g d TJune 10:
1.87...|66.9| .050 | .049 | .050 8.3 4.0 112 . 70.7 | .054 052 1222 27.0 | Nye
881 __(54.8| .052 | .05¢| .053 8.7 3.3 220 ... 54.3 | .072 .075 13.0 | 17.6 | Tq aloft.
Apr. 9: June 11:
124 .| 72.8 | .053 | .084| .04 1.3 | 20.0 | Npgouone- 9.2 5, 180 242 ... 50.3 | .073 .079 14.3 | 24.0
Apr. 10; 1.45 64.3] .056 . 068 13.1] 2L5
143__.[70.4 | .054| .038 | .046 10.1 | 10.0 1.13 7.0 | .053 .052 1.5 | 26.0
1.27___| 7.7 | .080{ .030 | .045 10.6 | 15.0 [INpoeooone 10.5 5,300 L 719 | .057 . 060 10.8 | 18.0
1.84...072.7| .050 | .038 | .04 10.1 | 12.0 1. 7.7 .056 . 064 9.8 | 14.3 |MWee
Apr. 11: 1. 67.5| .055 .057 10.4 | 12,0
1.6 .| 68.5| .050 ( .032| .046 10.2 | 9.5 | Npguooun- 1.5 5,320 1. 67.2| .055 .055 1.1 16.0
Apr. 20: 1. 643 | .055 . 062 10.3 | 13.0
1.18_..[72.5 | .069 ] .121{ .005 3.6 .9 }P 0.6 5 300 3. 515 [coo__. . 059 120 12,5
1.17.-.|72.4| 074 .107 | .090 5.3 17 |fta----m-- g d
Apr.2t: | | 0 ) o 06 e 61.6 | .114 .098 16.4) 530 Ta
1.81__.{ 65.5| .062| .093 | .078 62| 2.2
173___| 68.2 | 040 .070 | .055 7.5 [ 24|l 2 460 56.9 | .077 077 9.4 58|
1.23__[70.8 | .065| .140 | .102 3.3| .8 |[Nre------ 8. 5 64.9 | .085 . 088 90| 6.3 [P
117__(72.2 | .071| .094 | .082 58| 2.0 63.0 | .142 127 87| 54l
Apr. 22:
1.58._.|72.1| .039 | .078 | .058 46| 14| Npocounnn 9.9 4,700 264 56.2 | 067 . 082 9.0 10Ny
Apr.24: | | v o 1 0 it 7 120 70.2 | .060 . 068 8.3 4.9 1(°
192_._.{66.0| .049| .113| .081 30| .7 5301 060 060 01| 20l P. Nu alott
PEEHE T B I S g B ot s
220 1 49.11 144 [ ,124| .134 7.6 3.0 4.4 116 .110 iL6 | 12.4| P
Apr. 28:
142 | 72,41 047 .030( .038 10.6 | 13.0 718 ( .049 -054 1131 26.0
1.17..| 73.5] .070 [ .06 | .065 7.8 | 3.9 |{Npcocmnam- 5.5 5, 500 74.6 | .057 .062 8.2 6.4 [INyo
118723 | .074 | .002| .083 6.3| 2.8 72.1 .085 . 066 9.61 12.0
May 4:
1.33__.| 74.8 | .039 | .028 | .084 8.8| 6.5 62.5( .090 - 102 1.9} 28.0 }N N aloft
1.17_..1 75,7 .040 ) .046 ( .043 8.1 50 640 .09t . 102 122 33.0 T 2P '
1.15...|76.8 | .031| .048 [ .040 7.8 4.7 |WNrooeeane 14.4 5, 080
152|727 | 0431 .045| .04 9.11 7.3 ’ 54.81 .059 - 060 9.2] 41
276._157.8| .063 | .057| .060 7.21 3.0 76.4 | .041 041 87| 81
May 7: 76.1 | .043 . 030 10.7 [ 20.0 [l
1.11...|89.6| .019| .010 | .014 87| 7.5 Npoeeueon 8.5 5,000 75.6 | .049 056 6.8 35|
May 9 64.6 | .05% . 050 1.0 13.0
1010|741 | .063 | .044 | .054 8.7| 50| P, 10.1 5 980 56.8 | .043 - 030 15.6 | 47.0
1.10_-| 75.8 | .052| .052| .052 6.4| 3.0| Tqaloft_. - j
May 12: ] 57.8 | .054 . 048 1.1} 10.0
1.12.._{63.3 | .128 | .085| .106 126 | 37.0 | Nyo, 2.4 5,290 65.0 | .088 . 082 120 27.0 4,
1.74.-|44.6 | .193| .180] .178 12.4 | 2.0 T.aloft..} g & 64.1| .138 133 9.9 4.6 ([
May 15: 55.4 { .113 120 10.2| 0.3
1.13.__[ 7.2 .050 | .062| .060 10.4 | 16.0 | Nppoooooo A 940
May 16 ” 12.2 & 51.3 | .143 143 1.2 | 15.0{ Ta
146...069.2] 044 | .034| .03%9 12.3 (Moot |} 110|580 66.2 | .145 172 22| .8
May 17 68.6 | .143 .136 41| 13
1.09.._[ 73.7| .0531{ .062 | .058 9. 66.2 | .133 - 130 6.2 29|y
1092|731 | o056 | .o62 | .059 9. }N" ------ 7.6| 5350 53.7 | .089 -085 12.3 | 220 [{Fa
May 18: 55.6 | .106 . 000 1227 | 24.0
1.74___ 65.; .% .050 [ .057 9. 47.9 | .104 123 51| 13
1.16__.| 71. . .039 | .062 9.
1.10- .| 70.6 | .086 | .087 ! .076 9 Nro-oemen 1.8 5,350 53.5 | .155 . 130 9.9 8.3
125...18638.4| 076} .035| 058 12, 62.2 | .088 - 108 9.1 6.7
ey e - A .
1.64.__161.21 .082 | .082| .082 10.7 . . . . .
218464 J108 | “oss | -ose 8.1 }N.. ------ 14.0| 5910 646 | .105 “104 12,0 | s0.2 |Nr
May 20: g;z.g .8@5 .894 }3.8 4(73.0
1.37...|75.1| .026| .000| .018 10.9 [/ 18.0 1 -2 .085 077 4.4 46.0
May 24 ) ¢ 8 5,710 st 52.8 | .049 .08 13.4 | 22.0
1.67...| 56.6 | .100 | .098 | .o0%9 13.6 (Troone. |} 27| 4880 - 629 .o 074 el 2.0
64.0 | .084 .082 1.7 2L0
5.0 | on 0es | 1ve| o
i . . . 058 9] 320
Datlengxslsd alr 1—{&4 Bt | Br,, [Buesn | Tw—st-Im w Alr mass type 70.2 | .076 “o78 9.2 9.0 | Nea
: 69.31] .062 .072 10.8 | 9.9
8L.9 | .076 .072 1.6 | 25.0
51.2| .072 .068 12.8| 26.0
2: mm
. 61.4 | 0.087 | 0.110 | 0.008 7.0| 3.3 67.2| .071 . 062 12.3| 20.0
08 77.0 | .047 | .024| .038 9.0 0.5l 68.4 [ .072 . 056 13.0| 386 |l
. 76.3| .038 | .021{ .028 9.6 | 10.0 [{Nwo 72.7| .046 .027 14.4 | 57.0 |(*Nre
. 68.6 | .044 | .034 | .039 10.6 | 1.1 64.4| .050 .032 17.2
. 51.21 .073 | .o70 | .o72 9.4| 4.3 76.8 | .034 .032 9.2 10.0
1.27 63.7] .080 [ .085( .087 125 ( 2.0l 77.0 1 .025 .025 2.4 9.9y
1.0 87.6 .082| .080 | .086 1.1 21,0 [{("re 73.2] .020 . 020 126 | 26.0|(°
; 1.1 64.3| .078 | .040| .050 16.5 | 50.+ 69.4 | .039 .030 13.5| 35.5
une 4:
1.22 65.9| .071 | .081| .o78 L8| 210 hp 70.9 | .04 .040 13.0| 30.0 | Nag
1.07. 75.5| .026 | .020] .023 1L2( 265.0 R”® o1on
1.58 68.8 ) .051 | .024] .038 14.2 | 480 |J"=m8o0IL 72.5 | .048 . 048 10.8 | 19.3
June 7: 72.3 | .048 .048 9.2 | 16.0 (}P,
1.08 oot 69.4| .146 | .1243| .144 13.0 | 42.2 | Npo, Tealoft. 43.5| .050 . 048 1551 32.0
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TaBLE 1.—Values of 8 (atmospheric turbidity factor), and w (atmos-
pheric water vapor conlent), computed from measurements of the
total (I,) and screened (I, I,) solar radialion intensity, obtained
al the Blue Htll Meteorological Observatory of Harvard University—
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TABLE 1.—Values of B (atmospheric turbidity factor), and w (atmos-

pheric water vapor content), computed from measurements of the
total (I,,) and screened (I,, I.) solar radiation intensity, abtained
at the Blue Hill Meteorological Observatory of Harvard University—

Continued Continued
Date and air 1, s w, in | Height
mass o | Prmer Too-Im | w Air mass type Date and | J= 8 B g Tood Air-mass | mm., |ofascent,
: air mass | 1.94 mr v | Pmean | Lu=g=im type |fromair{ in
plane | meters
mm 1933
70.6 | 0.049 13.1 43.0 | Po, T aloft.
Oct. 18: mm
56.3 | .02 14.9| 30.5 }N.q 2.15._.] 62.5 | 0.058 | 0.043 | 0.050 9.9 7.2
46,3 | .040 1.3 | 1L0 |fP. 167.22| 6.8 | .08¢| .067 | .078 10.6 | 12,0 |\ Nepeenee 10.9] 5,460
1.62.]| 64.5| 079 | .08 .068 1.1 57
56.1 | .142 14.9] 50 }Nyu Oct. 19:
58.0 | .108 3.2 320 228 _[66.7] .039| .031| .035 78| 42
170_07| 71.8 | 027 | .047| 038 7.6 | 3.4 || Nepooonnn 9.8 5,140
68.5| .031 10.1] 7.7 78| 70,4 | 040 o024 o032 9.6| 7.2
72.8 | 048 93| 14.0 Oct. 21:
72.6 | .033 118 | 25.0 [{Pq oo ZiSoo| 043 | 054} 050} 052 7.7] 3.0 Poone.o. 14.8| 550
63.2 | -036 13.9| 39.0 ct. 26:
61.5 | .042 4.0 46.0 2.35..{65.7 | .083| .022| .032 9.6 5.4
1.89.._| 70.3| 037 .031| .036 88| 49|lp o.3] 5360
59.9 | .080 13.1] 2.0 17500721 | Loa2| lo37| ot 6.4 | 2.4 [[Tom---m- - s
62.2 | .o74 13.5| 33.0 261._ | 61.8| .030 | .0a9 | .oa4 8.2 41
65.9 | .081 11| 430 |lp Oct. 29:
63.3 1 .110 0.2 130|f° 238 .| 68.6| .039 |.___._. .039 47! 1.2 }Po ni 5270
58.8 | .108 1.0 | 13.0 175...169.2 .037 | .028 | .032 3.8 1.0 [/Nxraloft_ ’ il
37.8 | .114 158 | 50.0 Oct. 30:
245...153.0 | .088| .088 | .08 8.7/ 3.9 }P, 28| 532
68.4| .087 9.2 4.9 1.00_7| 59.7] .082| .067 | .064 12.8 | 24.0 |/ N aloft. - » 82
70.9 | [04d 94| 63 .
754 .04 2| 4% fFe OB |a7 | | 0| am| 132 (N 24| 4,620
72.2 | 1050 10,4 | 120 N Rl I . : -2 Noy aloft. g » 62
ov.
73.1| .028 17| 220 Po 2.40...| 60.9| .055) .030 | .042 11.6
182077 651 045 ... -045 1.8
53.8 | .064 10.1| 40| N 1957 65.3 | Tosr {70357 038 10. 4 Nroconnnn 1.2 5,330
£.53.__| 62,4 .034] .020| .027 13.0
55.1| .044 12.6 | 18.1 | Po Ny» aloft. Nol- S| 0.4 | 037 | 02 | 030 12.8
ov. 2.
60.3 | .045 10.3| 8.2 2.41...[ 540 | .075| .060 | .068 12.5
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